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the 16th. A direct-reading instrument is made by connecting a suitable meter 
between points X and Y. A 0-500 mieioammeter with resistance about 150-200 
ohms would be satisfactory. Of course, the introduction of the meter will 
alter the distribution of currents and potentials slightly from those described 
above, but this does not interfere with the meter’s action of indicating the 
count. 



Note: The plate-to-grid coupling condenseis marked lOggF. should be 100/x/xF. 

The undesired couplings between different seale-of-2 circuits due to the 
common resistors It,, E a and E a are very small, and no trouble has been experi¬ 
enced due to them. The instrument can be returned to its initial state, i.e., 
the meter reading returned to zero, at any time, by opening the reset key 
for a moment. This makes valves 2, 4, 6 and 8 non-conducting. 

High-speed electrical counters using scale-of-2 circuits have been used for 
a number of years with neon lamps. These indicators need to be interpreted 
by the operator, and there is a considerable possibility of human error in 
the ease of large sealing circuits. The meter indicator described in this paper 
simplifies the interpretation. 

Discussion. 

Mr. R. L. Taylor asked what was the maximum scale of counting that 
could be covered by the use of a meter indicator. 

The speaker replied that this depended on the Bize and ease of reading 
of the meter scale. With the ordinary type of panel meter available he did 
not advoeate the use of this method above, say, a seale-of-16 counter. A larger 
meter would enable higher scales to be distinguished. * He advocated the 
method particularly for decimal counters. 


A PROPOSED AURORAL INDEX FIGURE. 

By I. L. Thomsen, Carter Observatory, Wellington. 

The search for a simple index figure by means of which the intensities of 
individual auroral displays may be compared, as well as for the purposes of 
statistics and correlation has been made by many observers. In New Zealand 
the problem is somewhat accentuated by having to deal with the reports from 
numerous observers of varied training and experience. Many observers have 
used an arbitrary scale which is usually defined as “ faint,” “ moderate,” 
“ bright,” or “ brilliant.” Such a scheme, without further definition does not 
take into account auroral forms visible, movement or duration, and depends 
a good deal on personal experience of witnessing aurorae. In Canada, Currie 
and Jones developed a method of giving an hourly index which took these 
factors into account, but it indicates the need of fairly continuous observations 
by trained observers at a single station, as well as neglecting the fairly rapid 
changes that may occur even within a few minutes. In New Zealand the whole 
story of a display is made up from a large number of individual reports made 
at various times of the night hours depending on each observer’s circumstances. 
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Tlie scale proposed by la Cour and published in the Supplement to The 
^Photographic Atlas of Auroral Forms, indicates that'he considered intensity to 
be related to auroral form. In his sequence of auroral forms during a typical 
■display, Geddes implies a rise and fall in intensity with auroral form. From 
these and other considerations the assumption is made that the intensity of any 
-auroral display at any instant, is directly proportional to the auroral form in 
evidence. Where several auroral forms are visible in the sky at the same 
time, the intensity is taken as the sum for all the forms. 

The following scheme for relating auroral intensity to auroral form is 
suggested. In the original paper, symbols are given for the different forms, 
which brings out the scheme mu \ more clearly. In the table given here the 
usual auroral abbreviations are used. 


da Cour’s 

Proposed 



Seale 

Seale 


Auroral Forms. 

0-1 

1 

G 

(faint). 


2 

G 

(moderate). 


3 

G 

(bright), HA (single, faint), 

' 


PA 

(isolated patches). 

1-2 

4 

HA 

(single, moderate), PA (whole arc), 



HA 

(multiple, faint), R, DS. 


5 

HA 

(single, bright), HA (multiple, moderate). 


6 

HA 

(multiple, bright), RA (1 or 2 rays). 


7 

I1A 

(folded, moderate), 



HB 

(single, moderate), RA (few rays). 


•8 

HA 

(folded, bright), HB (complex, bright), 



RA 

(many, moving). 

2-3 

9 

RA 

(bundles), PS. 


10 

RA 

(whole arc raying). 


11 

RB, 

F, RA (whole arc raying, considerable move¬ 




ment). 


12 

D 


3-4 

13 

D 

(near zenith). 


14 

G 



15 

FC. 

• 

Examples, using this scheme, were studied for observations made at the 


single stations, Timaru and Campbell Island for the display of 1946, April 23, 
Two interesting results were obtained after plotting intensity against time. 

(1) The greater general auroral intensity for the station nearer the 
auroral zone was immediately obvious. 

(2) An examination of the discrepancies between maxima and minima 
of activity between the two stations led to the better interpre¬ 
tation of the results by showing that the forms were moving in 
geomagnetic latitude during the course of the display. 

The above scheme, as with all others, refers in each case to observations 
made at a single station, whereas considering New Zealand observations alone, 
xeports on displays have to be considered from Auckland to Invercargill. A 
description was given of the method by means of which all these reports can 
be quickly analysed for grosser features by use of the hieroglyph auroral 
symbols, and the whole display reduced as if seen from some point halfway 
■between Dunedin and Invercargill. Examples of results obtained for the dis¬ 
plays of 1946, February 7-8, 8, March 24-25, 25-26, 28-29, April 23-24 (N.Z.S.T.) 
were given. The intensities were shown in tabulated form for each 0.1 hour 
•during the display. 

From such tables of observational results it u^as suggested that the follow¬ 
ing advantages were obtained:— 

(1) The variation of auroral activity during small intervals of 
time, 6 minutes, were available for study. Rate of change of 
intensity was available within this limit of time if necessary. 

(2) By means of the simple sum of intensities during the hour an 
hourly auroral number becomes available. 

(3) The simple sum of the hourly numbers gives the complete auroral 
number for the whole display. This is in effect a rough integra¬ 
tion which takes into account all the variations of intensity and 
the duration of the display. 
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Most auroral data are concerned with observations from single stations*, 
whereas it would be highly desirable to know by means of some index the 
auroral condition right from the auroral zone to the lowest geomagnetic lati¬ 
tude at which the display is seen, so as to obtain a complete evaluation of 
the auroral activity. No suggestion can be made at this stage, and in the 
meantime New Zealand, Campbell Island, Tasmanian and Australian observa¬ 
tions are to be dealt with separately. Brief mention was made of the appar¬ 
ently great expansion and contraction of the auroral zone in the Southern 
Hemisphere in sympathy with the solar cycle. 


WEATHER FORECASTING TO-DAY. 

By J. F. Gabites, N.Z. Meteorological Service. 

The preparation of a weather forecast takes place in three distinct phases. 
First there is the assembling of the observational data, then the second phase-, 
of diagnosis when the present state of the atmosphere and its motions are 
analysed, and the third phase of prognosis when the atmospheric motions are 
projected forward through finite time intervals and the future characteristics- 
of the air are assessed. 

The First Phase—Observation. 

The collection of data improved considerably during the war years, both, 
through the extension of the observing networks, especially into the upper 
air, and through the provision of speedier, more efficient communications. Tele* 
type and radio networks exclusively for meteorological purposes are now" 
standard practice. 

The observational requirements may be examined from the theoretical 
aspect. For a mathematically complete specification of the state of the 
atmospheie we would require a mass of observational data approximating to- 
continuity m both space and time, to enable the construction of the scalar 
fields of pressure, temperature, density and humidity, the vector field of 
motion, and the time differentials of those fields. 

In piaetice the meteorologist must content himself with a series of" 
samplings at strategic inteivals of space and time. The system is to take 
simultaneous observations at points sufficiently close to reveal the signifi¬ 
cant space variations of the elements, and repeated at sufficiently short time 
inteivals to reveal significant time variations. Closer, more frequent, observa¬ 
tions would merely load the communication systems unnecessarily. 

The International Meteorological Organisation has recently recommended 
a suitable compromise on the basis of war-time experience. At low levels 
variations aie rapid, and surface observations not more than 50 to 100 miles 
apait over land, or 300 miles apart over oceans, seem desirable. They should 
be available at least eveiy three hours from nearby areas and every six hours- 
from more 1 emote regions. 

Complete upper-air observations appear desiiable from points not more- 
than 200 miles apart over land, or 000 miles over the oceans, at six-hourly 
intervals. 

The necessary horizontal extent of the observational network is related 
to the dimensions of the features to be shown, such as anticyclones and depres¬ 
sions, and to their speeds of movement. In temperate regions forecasts for 
periods of two or three days ahead appear to require data from at least a 
sixth of the earth’s surface. To give an illustration, a depression developed- 
just west of Perth on 11th May, 1947. Only 48 hours later it had travelled 
3,000 miles and was passing just south of New Zealand, causing gales in the- 
South Island. 

The same example illustrates the natural handicap under which the fore¬ 
caster works in New Zealand. Although reports are received from points up 
to 3,000 miles away in directions from west through north to north-east, New 
Zealand is completely unguarded in directions from west through south to east, 
with the exception of the reports from two isolated islands 500 miles off the- 



